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(54) EPOXY RESIN COMPOSITION, PREPREG, AND MULTILAYER PRINTED WIRING BOARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an epoxy resin composition which is flame-retardant without 
generating a harmful substance when burned, is excellent in solder heat resistance, adhesiveness, 
etc., and can give a molded item having a markedly elevated glass transition temperature (Tg). 
SOLUTION: This resin composition essentially contains a phosphoruscontaining difunctional phenol 
compound, an epoxy resin, and a curing agent. At least 80 mass% of the phenol compound and at 
least a part of the epoxy resin are contained in the composition as a pre-reacted epoxy resin 
obtained by the reaction of them. The pre-reacted epoxy resin is obtained by compounding and 
reacting the phenol compound with a difunctional epoxy resin and a polyfunctional epoxy resin in 
amounts of 1.2 equivalents or higher but lower than 1.9 equivalents and 0.1 equivalent or higher but 
lower than 0.8 equivalent, respectively, based on 1 equivalent of phenolic hydroxyl group of the 
phenol compound. 
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cd) -cssnato) 

211%, dcKSMfBjfil 8 8) 

y^ft^«3 : :jt3Vfc¥ oho s rppQj (it 
(e) -rssnsfeo) 

(y7x^7tX7^^W^ Ka^yy) 
(7x7 -;btt7j<^*^^i 2 . 0«, U>#WS^Jl 

a. i km%, 155) 

£ y T^U V{T»J : xtf+S'S/-? y 7*U ( y - 

tfV is F^>yn fef/l/ F U ^ F^vv- v » 
fflfiML^XSI («fe) ® TKBM4 0 3J 

RBftftX (I*) S rnYyy^ FH 4 2 MJ 
gift 1 /x m) 
&*5fc«flM 2 : * I— 

B« : ?» OK) M r-^>7n/jtU^U-CX- 

K S 4 J (¥iSfe-1"S^6 /i:m) 

Mt£*RM 3 : &8»SKj« l (10 0 K«S) %>-h"j-f 

y y ?m i okm. s nam ~emmc ,k rmmmm 

LfcfeO 



mWkl : ^ ^;l/x^;l/^ F > (ME K) 

^«2 : ^ h^S/^n/^y— ;l/ (MP) 

jg$83 : ^f;l/*;^A75 F (DM F ) 

fit, *«£jiSx#*'>«BIB4:LT, WF<D 1 3SS 

[0 0 6 8] C^WEJExtf+S'ttB l ) x#4^> 

1 (5 3. 2SMKS) , X*+5/j|(t3 (1 7. 3; 
SB), 'J 1 (2 9. 5ft»gp) * 1 3 0 6 C<D*g 

SS2 (2 0MKP) ^^to^MWL, hU7x 
-;I/7tX7^>^0. 2K»8PSftiU »3«fMJd3» 

5 5 3, SM8 3. 3 311%, SM^Uytf 
S«J2. 8 3 H«%0^«S*Sx^^->t»flg 1 *#ft 0 
210<&Bg£0«&ftti*92 0 0 0 0 c p sTfeofe 
OftBOlttX^S/SlttS 5 i:fc:±fS<D 
x#4^*»i: «J >{k^«ff©S«ittt. x#^>«BB 

1 : x#*$/*M3 : y Vft^* 1 = 1. 5:0. 5 : 

1 T?&£ 0 

[0 0 6 9] (f«X^^i2) x#*5/»» 
1 (50. , X#*2/«fBg4 (2 1. 911 

*) . y wt;^» 1 (27. 8 mmm #130 x,(om 
M2 (2oii^) ^uiimmwh, tarn.. hu7x 

-;i/y^x^^>^r0. 2liSitat, *g3^fSinM 
M»^»t*r £ C h £ cfc t> . SM^Ox^ySIS 
5 8 2, @JE^8 3. 3 311%, H*#*u&y >#W 

7 2f?»%o : HiRjESx**^»flB2Wffco 
£©#8S©ttj««:*$I2 OOOOcpst^ofc S/cc 
Ottt©ffliX^^SItt 5 8 6 tS^o £fc±IE<D 
x#^^«Wi:y>fb'&«l«)^«it«4. x#*i/«HB 

1 : x#*->«fBS4 : V >lt&W) 1 = 1 . 5 : 0. 5 : 

[0 0 7 01 (■p«ISl6x#*S/«fli3) X5p4^>«B6 

2 (4 3. 7lIgP) , X;»yfl4 (2 4. 8MM 

so , 'j^fti (3i. 5 siiiso #13 0 xom 

M2 (2 01115) ^O^, FU7x 

5 16, m&ft&3. 3 311%, iK5^f^V>'M 

3 . 0 9 M M % a) f-«S^x i> MM 3 #»fc„ 
C ^>«gg^)fe®^^ 2 5 0 0 0 c p s no $rcC 
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2 : x^4^>SJ§if 4 : U 1 = 1. 5:0. 5 : 

[0 0 7 1] (^«fij£*x;a^>»»4) X3tf4^>»BB 
5 (5 3. 6««SP) , x**^>»»4 (1 6. Oil 
SS) . U 1 (3 0. 4 ^13 0 °c^r§ 

«2 (2 0 MSB) *T?jtalft«#U *<3Mft, h'J7x 
^;i/7tX7Y>^0. 2JMSSSfehlU *?j3«FH4nltt 

5 3 2, m&ft 8 3. 3 3 SI%, HJg^CD U 
*»2. 9 8»»%0 J P«KjSx#*^tafflB4S»fco 
dO«BB©tt«ttJKl2 I 000 cps?8ofto Sfcc 
©«BBoaiix**^a«tt5 3 5 7?fe5o Sfc±fSO 
xtf+MMBfc U >{t&4»<Z>S*Jttt. xtf^Stffi 
5 : x*fr$/flfl»4 : U 1 - 1 . 5:0. 5 : 

1 ?$5o 

[0 0 7 2] C^«gj£x#*S/»BB5) x4^>gfS§ 
1 (4 9. 2 SUSP) , X#^>MK6 (2 3. 511 
«) . 'J^ftl (2 7. 3JUBK) *1 3 01C<Z>» 20 

X/l^^X^V^O. 2JUKSiSttlU' »3B5fBini» 

*»*3BH*rsc:i:^cfcl?, HJB»*Ox#*5/a«B 

5 9 9. »8 3. 3 311%, HJg#*© U 
*ft 2 . 6 7 M%<D^E£x#*S/1M» 5 ^rtffco 
<10»8B©tt*t±tt 1 6 0 0 0 c p s Tfcofco 
0»aB0attx^S/a«tt 5 9 8t?J55 0 Ste±IBO 
x^^^Ii^UV^^aSi:^, x#*S/«fl» 

1 : x#*2^i6 : U l/fc&to 1 = 1. 5:0. 5 : 

1 T'S§o 30 

[0 0 7 3] (^MEj£x#*$/«BB6) X#*S/*JB 
1 (5 4. 7MBB) , x#t^R7 (1 5. Oil 
s V^it^mi (3 0. 311© SI 3 0°C^fg 
«2 (2 011® *T*D*«#U *<D«, hU!7x 
^7tX7^7^0. 2ltt8ti£biU *53^r^M 
«»*llt»r*<ifcK: < tt>. EWP»tfOx4?*S/S«» 
538, mwds 3. 3 311%, B»»4»OU 

a^2. 9 -7K»%o-?«s/sx3K^^«ag6*?fftc 

C <D»BSOtt.S»*#J 1 5 0 0 0 c p s T?ftofc 0 Sfcd 

1 : x^^«gg7 : U 1 = 1 . 5:0. 5 : 

1 c^o, 

[0 0 7 4] C-y«Si6x#*$/»»7j x#*->»» 
1 (5 2. 6lf^) , X»y*4 (13. 6 Sit 

») , y >ft&i 2 (33. sMIKf) % 1 30W 
12 (2 0 ffitSS) 4^M&gf$ L , -r hU7x 

x;v;7 tx7.o^o. 2 Jtas&stu Ls 4 mmhm 
mmmm'%>£ tic ± ^ bbi5#*<ox#* 

5 5 6, »«#8 3.3 3 81%, Bfi^SHW V so 
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Btt2. 7 7li%0fK£x^yiI8m o 
£1 <Dffimv>1&mZ& 2 3 0 0 0 c p s Tfeo fco $ fc C 
OfBKOa»X#*^a«« 5 5 8T*o *;fci:i2<D 

x#*s/#»i: y >ft^iioaitttt, x#*$/twi 

1 :x#*->«§g4 : y>{b&^2 = 1. 5:0. 5: 
1 ?S5 0 

[0 0 7 5] («Si£x^^^fl§8) x#*^MB 
1 (54. 9JtSg&) , X#+S/«t4 (16. OSi 
SP) , ';>fkdi3 (2 9. 1 SSgP) 1 3 o°co?§ 
^2 (2 0S*gg) ^TAD^ffi^L, hU7x 
x;l/-7^X"7^r>^0. 2«*S5^taU »3 8*BB4B& 
«#**M^ H«»*©x4?*^^»» 
5 3 2, m&fr 8 3. 3 3 W&ft*<D V >^ 

MM 2.94 Wi%©^»SiSx#*^«(B 8 #f#fco 
L«MM2 1 00 0 cps^ofc f/cC 

1 : x^«4 : y V<k£»3 = 1 . 5 : 0. 5 : 
1 

[0 0 7 6] ffffi)Sx>f^^il9) X#*S/«BB 
1 (6 0. 9Hfig» , x^S/«B4 (9. 3«» 
«) , 'Jyft^l (2 9. 8Mfigj3) «1 3 
^2 ( 2 0 KfiSP) ^T^0^M#L, ^O^. h'J^x 
x^^Xy^V^O. 2WKKStaU »4fl$fHfniJ!& 

5 3 8, @ff^ 8 3. 3 3 Sl%, HJg^»t»£D l J 

OWaBOttjBtttt 1 1 0 0 0 c p s^ofc t/cCO 
WBBiDSIIx^^aMttS 4 2T^o £fc_tf2£>x 
#*^«»i:Uvfl:-&«[|CDa«Jttt, x««l : 
x**S/«»4 : U>{b^*l = l. 7:0. 3:1^ 

[0 0 7 7] (^eSJ^X^^^ffli 1 0) -^ft^Sx 

KlffiBLTSOaLfelS*. X^S15 3 0^I 
SJCSx4?4F5/«B§ l O^rfi/co c^lg^feit^l 2 
OOOcps T*&ofc« ^fccl^WBgOS^X^v'S 
M5 8 6««o Sft±EOx*+5/iii:»J^ 
%^>S«it^, x^5/«gBl :x**S/»»4 : y > 
1 = 1. 5:0. 5:1 Tfe£>, 
[0 0 7 8] (THISJSx^S/WB l 1 ) S*Tx#^ 

*>mm 1 (50. 3 Rsts) t y >ft^% i (27. 8 

W) S 1 3 0tOi«2 (2 0I» ^TllO^ffi 
ffU toYiik, MJ7xr-;l/7*X7^r>^0. 2fl 
3fi*taU «2#WI*B»lll»Uft*, X^yii4 
(2 5. 9®«gg) ^?SAL, 1 ^HM«#S«8i 

5 7 5, Pi^f> 8 3 . 3 3fl%, KJK^^OU 

> ^«a» 2,72 nm%m*mmt^#*ismm 1 1 
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Tzo i; C CDmm<VWm^^i/^ml± 5 8 6 7?&£ 0 

%f~±m<v^#*>>mmt u >^%^ssi±&. x# 

^>»BB l : x#*->MK 4 : U 1 - 1 . 5 : 

0.5:1 Tfe^o 

[0 0 7 9] (^#t&j£X3j^v1»Ig 1 2) 3L#3ri/m 
Ml (6 9. 0««gfO , x#*i/«B64 (1. 5 4K 
Sffi) . »J>Mil (2 9. 411® ^130TO 

?§«2 (2011® ^"eipJKaw*L, toft h'J7 
i-;l/7^7Y>^o. 2it»8RfttaU *94^p|»in 

155 5 0, mm ft 8 3. 3 3 B«#*<D V >S 

£«tt2. 8 8KI%OfiBSl*^«il 2«fl 
fdo £©WlB©tt«fci*3 ISOOOcpsT^ofc * 

iEOxtf^aMi: y >ffc£tt<DMf*J±H\ x#*5^» 
SB 1 : x**^«HS4 : U vffc^ft 1 = 1. 9 5 : 0. 
0 5:i -V&Zo 

[0 0 8 0] C^iBKJSxtf^S/fMB 1 3 ) X<ff*S/» 
gg 1 (3 7. 0MKB) , x>f^>>fI4 (3 3. 3S 
M£g) . 'JX^ftl (3 0. 8lig0 ^13 0TO 

»»2 (2 0S1» *^4n!»«#U hvy 

^J5 3 2, SM8 3. 3 311%, 

#S£i3. 0 0K»%<o^HiBSiiSx*^»JKi 3*15 
rc 0 c©«iB©te*«*9 looooocpst^fc 
srccomm&mm^tfiris^Mtes 2 7x$>& 0 ^fc 

MSg 1 : x#*S/ttfB§4 : U >fb^% 1 = 1 : 1 : 1 T 

[0 0 8 1] fit, ±f30t»©*fflV^TX^->«B 

BR* iSSfcjSDT, tOffi^x-H^S/WIB^yXb^ 

its tisift:n:iai r*^5*-9— j ?«ioo 
0 r pmtCT*Sl9 04>Mil J &U S S^HftiSJiSS (SB 
*fcf, 2-x^;b~4-^^;l'^^^V~;W £:SSi^L 

[0 0 8 2] .hSeoA 5^LTil-4 t^rT^ST 
•gglM 1-16 fttfjfi&fl! 1 , 2 OX#*S/«H^j*ft 

t!|100-3000cps T?feofco * £>ft t§5 
ttfcxtf* v1gliMM^f%^/lV^T. fit F<0«fc oteLX~? 

[0 0 8 3] O/'j >^U^SUS"J5ffi*>±gao J: 3 £ L 
Till/cx^v «8g*3$*&* }g*J L T 9 x X 
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iin»7x^nx (q^l» oho as rwEA7 

6 2 8J , m^O. 1 8mm) ^tSl, 

20-1 90 t©Bi? 5-10 j*fBassa*r s c t 
[0 0 8 4] <»3*BW«o«j6artt>±ieo * a k l 

T^L/c^U7 p b^4«cfi^a^i:ft^, c^io 

Mffi^HS^fifeu £tV& 1 4 0 — 1 8 0°C. 0. 9 8 

-3. 9 mp a^SfeffTinjftiPE-r-sc: ttiot, 3$ 

10 0. 7 5mm©iIiig^ffilLfc: c CCT«S 
tt, t ?V7lsif£»»l 6.0tfi(±t4W>a< 

rTVXfWl 3 3 hP a«T©«ffiRa£fc£:3<fc5fc:L 

ttSHU-+y OK) St Tgtj (fjo. 

0 1 8 mm) *ffll/^ft 0 

[0 0 8 5] <^HaJSffi©«Ji*S>rt/BfflSS (fe v 
20 TtX (S) I TCR 1 7 6 6J , K0. 2mm) <D 

h^A10g/K U hU^AlOg/lt 
*tr*SS*) *JB^T. 9 5tT6 OfMMBiLfclfc 

[0 0 8 6] fit, ±IBOJ:5fcLTff &tt;fcSBI« 

30 /to 

[0087] ( i ) ««wt»aaai* 

C 6 4 8 1 iCfCT, 9 Oj^tf— ;I/St»^J£fc<fc 02 5 

[0 0 8 8] (2) fi»Bu 

1 2 5 mm. iff 1 3mmlC-£MU Un d e 
r Writers Labor atoriessO 
T T e s t for Flammabillty of 
40 P 1 a s t i cMater 1als-UL94J £86 

[0 0 8 9] (3) OS*^ 

(2) ^ mmic Lrmm&mm^mm%w&L, en 

K7jcfi (%) - ( (®7kit^M«-~©7kmi^MII) /© 
*S5^)MS) x l o 0 

50 (a ) is^xmm&mi cr g) 
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(2) t mmiz vrm^mmm^mm^m^u cn 

^-^IlTt a n S £*$J^ LT^-iD tf— ^Sfi^^ 
Xg»I (Tg) £bfc c 

[0 0 90] (5) Ii**B3i^tt 
rt*ffl3S«*«tr*»WWE*6 (2) klWfcLTi 

lit, Lti6^ioo°cT\ 2^ra. 4mm, emm 
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[0 0 9 2] 

C3SU 




[0 0 9 3] 



[12] 

60 
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28 




[0 0 9 4] 



40 [t3] 



so 
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29 



30 



(6 7) 



_£?0L 




L 5 : ft. 5 : 1 



.5:0. S ; 1 



582 



7M1 



S&5 



586 



2C0G0 



20000 



303 



30X 




mm 4 (so)' 



— J4 (30) 



BHD W 



tag m&m 



0. 1 
Pit (25> 
(40 ) 



linrw 

8«2 (40) 
^3 (35) 



(25t ESgSEBfltf) (ci 



400 



S40 



313 j^ gg <N/ca ) 



7.0 



4.0 



8.0 



0, 7 



0.6 



255 



243 



oooo 

OOAx 
QAx x 



OOOO 

oooo 

JOOOA. 



[0 0 9 5] 



BE 4 3 



C2ftt? Eg& jgL (cps) 



mm wnm - 



(25X: Ejgjftftfr) <css) 



IIP <cgf) 



2mmmm 

6W*» 



no 



(70) 



1. 95 ; 0. 05 : 1. 0 



550 
550 



15000 




&&1 (25) 
JgtttZ (40) 
K«M (35) 



500 



TT 



5.0 



205 



OOOO 

oooo 

OAxx 



(70) 



1.0 : LO : 1. 0 



532 



527 



I 00000 



80% 



4 (30) 



0. 1 

ssn (25) 
«m (40) 

»«3 <35) 



3000 



1 1 



[0 0 9 7] S4fc#5ftS«fc*5fc:, MlO 

nm&, vm^wmmmmzmLr 



[0 0 9 8] 

&^f£» t L T f & x -1^ fltlS ^ 4o ^ T , 
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iSiaifcSLT, TOl. 8«CLh2. 6«*Ji£0 

x**->s*s-r s 2 efex#*5/«Kff i - 2 saw 

±1. 9Stm TO 2. 8«IJM±6ffl*»OX^ 
->»*«f<5*Wftx**5^»»E>^0. 11IU10. 

»g£Stt^ffiT2-£& c: i: ft < mmmmu^n, mm 

««x^S/«||BOSJSfc±oT. 

nt, satt> rtsu*, «*tt. saj»^©^aatc« 

T36«!B«3b^iI*n L , fiKJgftr© X*S»iHJ8 ( T g ) 

[0 0 9 9] Sfcjfll*B2 OftWtt, tmm 1 fc*5^ 
T\ ^^x#4^>fgB§4>5^ ^3m&L±5M^m 

©x^5/s*w-rsto*««c{kiaK9 orwT^^x 
y-;i/y^^^^^x^->w§iTfe^^T% SiStt^ 20 
ffi<x cin*ffl^^rsi»?n5x^^»aBffl««io3te 

[0 10 0] Sft««a3 0»Wa, SPSS 1 fc:*5l^ 

u^-ptSfeOrfiSo 30 
[0 10 1] Sfc*#JM40RW«\ 
T, ^^gxtf^WKtfaS (A) T^W^^D 
^ >' £ ^x > *7 x/-;WM;7^ Slx^S/MB 

t**©t?. fij£tt**<K<. e:n^^v>Tiis^n^x 
^»8BfiJ«%lOttJfttf fit ^ fe 0 £ ft 0 , i^ot 

Jgtt© #5 Xfteg^fi ( T g ) L < ^ £ d 4: #T 

[0 1 0 2] Sfe»ai3K5CD5SKtt, StSSU £43^ 40 
t\ *^*x**^«flB*W-*9 2. 8fflfiU;3. 8«* 

^«flBO-5 %x^^&o¥i^fi8lfc0^ftv^feOT?S 

«w fcssLti #?*#«ttirr x 
t. ^tf §gx#^ x^fa^at (B) tssns^tix 
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riiJBWo^r^xiE^iae (Tg) £r«L 

[0 104] SftKI*«70«Wjtt, tt#Bl75£6<0 

t^nanc^r, ^sfix^^s/WBBox^+^a 

[0 10 5] $feW*B8©3SS8tt, IffilM7iD 

it (C) , (D) , (E) T?aSh5fe^6ItftiS 
£>T\ *ot©ij v#^2 ^ffe^xy-;Ht^a^Kt^ 

[0 10 6] Sfc»*H9©«flHtt. «RKffll7SS8<& 

(G) , (H) , (I) 7?«*nSfe0^6atftlSC[) 
T\ jS}gtt©2r^xft#i&6 (T g ) 

[0 10 7] SfctfcSSKl (XDfgBBli. W3&E175S9 
©vvrftiPfctj^T, ^j»jSSx#^»Bi:LT, U 
2 x y ~M\^M<b 7x7 — Jl/tezk&a 

JS«*fc«lc, ±ISO^0O*7xy-;l/tt7j<^S^, ^ 
^x4?*S/»Jgox**^»fc%£j£S-e:Sc: fcfcij: 

*fc2«6:7xy-;Wfc&to£: 2trHx**3/»l«t* 

[0108] *fc*Kwoai*3a i ifc«3^y^ 
ftv^coTfeo^ ^fc, c£D^j -fi/V^m^&t, ^ 

Bit, «ISItt, 4Pl»«FOfS*3Hftfc:«n-Si:tt 

tc. ^^xfjs^SjS (T g ) ^ l < ?m z nrmmm. 

[0 1 0 9] *fc*»WO»»^ 1 2^{^^^®7 ; U> 

faa*^-¥BB»*tt*w3eaft**fiT**s c^ft<?# 

& (Tg) 1>m L- < «^ ^> tltc h oy o T\ MSl^C 
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F$-~ A(##) 4F072 AA04 AA07 AB09 AD23 AD27 
AD28 AD34 AD53 AE02 AG03 
AG16 AG19 AH02 AH21 AH31 
AJ11 AK05 AL13 

4J036 AA01 AE05 AF06 AF07 AF08 
CAOS CCD 2 DA01 DA05 DB06 
DB1Q DB11 DCQ5 DD07 FA02 
FA05 HA 12 JA08 

5E346 AA05 AA06 AA12 AA15 BB01 
CC09 EE02 EE06 EE09 EE 13 
EE18 GG27 GG28 HR16 HH40 



